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  ﻓﺎرﺳﯽﭼﮑﯿﺪه 
 راه ﻦﯾﺗﺮ ﯽاﺻﻠ از ﯽﮑﯾ ﯽدرﻣﺎﻧ ﯽﻤﯿﺷ. اﺳﺖ ﭘﺴﺘﺎن ﺳﺮﻃﺎن زﻧﺎن ﺎنﯿﻣ در ﺳﺮﻃﺎن ﻦﯾﻌﺘﺮﯾﺷﺎ ﻣﻘﺪﻣﻪ و اهﺪاف:
 یﻓﺎﮐﺘﻮرهﺎ ﻓﻘﺪان و ﯾﯽدارو ﻣﻘﺎوﻣﺖ ﻞﯿﺑﺪﻟ ﯽدرﻣﺎﻧ روش ﻦﯾا ﯾﯽآﮐﺎر  اﻣﺎ اﺳﺖ، ﭘﺴﺘﺎن ﺳﺮﻃﺎن درﻣﺎن یﺑﺮا هﺎ
 ﯽﮑﯾ( s١KARI) ١ ﻦﯿﻨﺘﺮﻟﻮﮐﯾا رﺳﭙﺘﻮر ﺑﻪ واﺑﺴﺘﻪ یﻨﺎزهﺎﯿﮐ. ﺮدﯿﮔ ﯽﻗﺮار ﻣ ﺮﯿﺗﺤﺖ ﺗﺄﺛ ،ﻣﻘﺎوﻣﺖ ﮐﻨﻨﺪه ﯽﻨﯿﺑ ﺶﯿﭘ
 و ارﺗﺒﺎط دارﻧﺪ ﯽﺳﺮﻃﺎﻧ یدر ﺳﻠﻮل هﺎ ﯾﯽﺑﺎ ﻣﻘﺎوﻣﺖ دارو ﯽاﻟﺘﻬﺎﺑ یﮕﻨﺎﻟﻬﺎﯿﺳ ﻖﯾاز ﻃﺮهﺴﺘﻨﺪ ﮐﻪ  ﯽاز ﻋﻮاﻣﻠ
 در ﺳﺮﻃﺎن داﺷﺘﻪ ﺑﺎﺷﻨﺪ. ﯽدرﻣﺎﻧ ی(، ﻣﻤﮑﻦ اﺳﺖ ﮐﺎرﺑﺮدهﺎ4KARIو  1KARI ﮋهﯾ)ﺑﻪ و KARI یﻣﻬﺎرﮐﻨﻨﺪه هﺎ
 ﺑﺎ ﻤﺎرﺷﺪهﯿﺗ یﺳﻠﻮﻟﻬﺎ در اﭘﺎﭘﺘﻮز ﺶﯾاﻓﺰا ﻋﺚﺑﺎ 4/1 KARIﮐﻪ ﻣﻬﺎرﮐﻨﻨﺪه  ﻢﯿﮔﺮﻓﺘ ﺠﻪﯿﻧﺘ ﺧﻮد ﯽدر ﻣﻄﺎﻟﻌﻪ ﻗﺒﻠ ﺎﻣ
ﻣﻬﺎرﮐﻨﻨﺪه را در ﺣﻀﻮر و  ﻦﯾاﺛﺮ ا ﻢﯿﮔﺮﻓﺘ ﻢﯿﻣﻄﺎﻟﻌﻪ ﺗﺼﻤ ﻦﯾدر ا ﻞﯿدﻟ ﻦﯿﺑﻪ هﻤﺷﻮد،  ﯽﻣ ﺗﻮﭘﻮﺗﮑﺎن و ﻣﺘﻮﺗﺮﮐﺴﺎت
   .ﻢﯿﻗﺮار ده ﯽﻣﻮرد ﺑﺮرﺳ ﮏﯿﭘﺘﻮﺗﺎاﭘ یهﺎ ﻦﯿﭘﺮوﺗﺌ ﺎنﯿﺑﺮ ﺑ ،ﯽدرﻣﺎﻧ ﯽﻤﯿﺷ یﻋﺪم ﺣﻀﻮر داروهﺎ
، در %۵2OC و ٧٣Coﺳﺮﻃﺎﻧﯽ ﭘﺴﺘﺎن در ﺷﺮاﯾﻂ دﻣﺎی  864BMو  945TB، 02TBرده هﺎی  ﺳﻠﻮﻟﯽ  :رﺎﮐ روش
% رﺳﯿﺪﻧﺪ، ﺳﻠﻮﻟﻬﺎ ﺑﺎ ٠٨ﮐﺸﺖ داده و زﻣﺎﻧﯽ ﮐﻪ ﺳﻠﻮﻟﻬﺎ در ﻣﺤﯿﻂ ﮐﺸﺖ ﺑﻪ ﺗﺮاﮐﻢ اﺧﺘﺼﺎﺻﯽ ﻣﺤﯿﻂ ﮐﺸﺖ 
در زﻣﺎن هﺎی ﻣﺨﺘﻠﻒ  4/1KARIﻣﻬﺎرﮐﻨﻨﺪه  ١lm/gµ ﺳﻠﻮل هﺎ ﺑﺎ  ﺷﺴﺘﺸﻮ داده ﺷﺪﻧﺪ. SBPﺗﺮﯾﭙﺴﯿﻦ ﺟﺪا و ﺑﺎ 
 ﺗﯿﻤﺎر ﺷﺪﻧﺪ. 4/1KARIﺮﮐﺴﺎت و ﺗﻮﭘﻮﺗﮑﺎن ﺑﻪ ﺗﻨﻬﺎﯾﯽ و در ﺗﺮﮐﯿﺐ ﺑﺎ ﻣﻬﺎرﮐﻨﻨﺪه ﺗﻮداروی ﻣﺘ ١lm/gµ و هﻤﭽﻨﯿﻦ 
 ANDc، ANDcﺑﺎ اﺳﺘﻔﺎده از ﮐﯿﺖ ﺳﻨﺘﺰ  ﺷﺪ.ﺗﻮﺗﺎل اﺳﺘﺨﺮاج  ANR( negaiQ) ANRﺳﭙﺲ ﺑﺎ ﮐﯿﺖ اﺳﺘﺨﺮاج 
و ﻧﺘﺎﯾﺞ ﻧﺴﺒﺖ ﺑﺮرﺳﯽ ﺷﺪ  RCP emiT-laeRﺑﺎ روش   41TNLAGو   xaB، 2-lcB، 35Pژﻧﻬﺎی ﺑﯿﺎن . ﺳﻨﺘﺰ ﺷﺪ
  .ﺷﺪﻧﺪ آﻧﺎﻟﯿﺰ و ﮔﺰارش 22 SSPS. ﻧﺘﺎﯾﺞ ﺑﺎ اﺳﺘﻔﺎده از ﻧﺮم اﻓﺰار ﺷﺪ اﮐﺘﯿﻦ ﺑﻌﻨﻮان رﻓﺮاﻧﺲ داﺧﻠﯽ ﮔﺰارش ﺑﻪ ژن
هﺮ   در 35Pﺑﺎﻋﺚ اﻓﺰاﯾﺶ ﺑﯿﺎن ژن  4/1KARIﻧﺸﺎن داد ﻣﺼﺮف ﻣﻬﺎرﮐﻨﻨﺪه  RCPq-TRﻧﺘﺎﯾﺞ آزﻣﻮن  ﯾﺎﻓﺘﻪ هﺎ:
ﺑﺎﻋﺚ اﻓﺰاﯾﺶ اﺛﺮﺑﺨﺸﯽ  4/1KARIﻣﻬﺎرﮐﻨﻨﺪه . ﺳﻪ رده ﺳﻠﻮﻟﯽ ﺗﺤﺖ ﺗﯿﻤﺎر ﺑﺎ ﻣﺘﻮﺗﺮﮐﺴﺎت و ﺗﻮﭘﻮﺗﮑﺎن ﻣﯽ ﺷﻮد
 41TNLAGﺑﺮ ﺑﯿﺎن ژن  poTﯾﺎ  teMﺑﺎ در ﺗﺮﮐﯿﺐ  iKARIاﺛﺮ  ﻣﯽ ﺷﻮد. 35Pﻣﺘﻮﺗﺮﮐﺴﺎت و ﺗﻮﭘﻮﺗﮑﺎن ﺑﺮ ﺑﯿﺎن ژن 
ﺗﺤﺖ ﺗﯿﻤﺎر  864BMدر رده ﺳﻠﻮﻟﯽ  xaBﻧﺴﺒﺖ ﺑﻪ زﻣﺎﻧﯿﮑﻪ دارو را ﺑﻪ ﺗﻨﻬﺎﯾﯽ ﺗﯿﻤﺎر ﮐﺮدﯾﻢ ﻣﻌﻨﯽ دار ﺑﻮد. ﺑﯿﺎن ژن 
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اﯾﻦ داروهﺎ ﺳﻠﻮل هﺎی ﺗﯿﻤﺎر ﺷﺪه ﺑﺎ ﺗﺮﮐﯿﺐ و هﻤﭽﻨﯿﻦ ﺗﺤﺖ ﺗﯿﻤﺎرﺑﺎ ﺗﻮﭘﻮﺗﮑﺎن ﺳﻠﻮﻟﯽ و هﺮ ﺳﻪ رده ﺑﺎ ﻣﺘﻮﺗﺮﮐﺴﺎت 
در  2-lcBﻣﯿﺰان ﺑﯿﺎن ژن  دهﺪ.ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﮐﻨﺘﺮل اﺧﺘﻼف ﻣﻌﻨﯽ داری را ﻧﺸﺎن ﻣﯽ 4/1KARIﺑﺎ ﻣﻬﺎرﮐﻨﻨﺪه 
در ﺳﺎﯾﺮ ﮔﺮوه هﺎ  اﻣﺎ اﻓﺰاﯾﺶ ﻣﻌﻨﺎداری ﻧﺸﺎن داد teM+iKARIﺗﺤﺖ ﺗﯿﻤﺎر ﺑﺎ ﺗﻮﭘﻮﺗﮑﺎن و  864BMرده ﺳﻠﻮﻟﯽ 
  ﻣﻌﻨﺎداری ﻧﺸﺎن داد. ﺗﻐﯿﯿﺮﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﮐﻨﺘﺮل 
ﺑﺎﻋﺚ اﻓﺰاﯾﺶ اﺛﺮﺑﺨﺸﯽ  4/1KARIدر ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﻣﺸﺨﺺ ﺷﺪ، ﻣﻬﺎرﮐﻨﻨﺪه  ﺑﺤﺚ و ﻧﺘﯿﺠﻪ ﮔﯿﺮی:
در 4/1KARI ﮐﻨﺪ. ﻣﻬﺎرﮐﻨﻨﺪه ﻣﯽ ﺷﻮد ﮐﻪ درﻧﺘﯿﺠﻪ اﭘﺎﭘﺘﻮز را اﻟﻘﺎ ﻣﯽ 35Pﻣﺘﻮﺗﺮﮐﺴﺎت و ﺗﻮﭘﻮﺗﮑﺎن ﺑﺮ ﺑﯿﺎن ژن 
-lcB/xaBو اﻓﺰاﯾﺶ ﻧﺴﺒﺖ  xaBو اﻓﺰاﯾﺶ ﺑﯿﺎن  2-lcBﺗﺮﮐﯿﺐ ﺑﺎ ﺗﻮﭘﻮﺗﮑﺎن و ﻣﺘﻮﺗﺮﮐﺴﺎت  ﺑﺎﻋﺚ ﮐﺎهﺶ ﺑﯿﺎن ژن 
 در ﺗﯿﻤﺎر ﺑﺎ ﻣﻬﺎرﮐﻨﻨﺪه  41TNLAGراﻧﺪ. ﺑﯿﺎن ژن ﺷﻮد ﮐﻪ ﻣﺴﯿﺮهﺎی اﭘﺎﭘﺘﻮﺗﯿﮏ را ﺑﻪ ﭘﯿﺶ ﻣﯽﻣﯽ 2
ﻣﻌﻨﯽ دار  هﺎی ﻣﺬﮐﻮر ﺑﻪ ﺗﻨﻬﺎﯾﯽدر ﺗﺮﮐﯿﺐ ﺑﺎ ﺗﻮﭘﻮﺗﮑﺎن و ﻣﺘﻮﺗﺮﮐﺴﺎت ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﺗﯿﻤﺎر ﺷﺪه ﺑﺎ دارو4/1KARI
  ﺑﻮد.
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Abstract 
Background and Objectives: Breast cancer is the most common cancer among women. 
Chemotherapy is one of the main methods to breast cancer treatment, but the efficacy of this 
method is affected by drug resistance and lack of resistance predictive factors. Interleukin-1 
receptor-dependent kinases (IRAKs) are one of the factors that interact with drug resistance in 
cancer cells through inflammatory signals, and IRAK inhibitors (especially IRAK1 and IRAK4) 
may have therapeutic applications in cancer. In our previous study, we concluded that IRAK1/4 
inhibitor increased apoptosis in cells treated with methotrexate and topotecan, so we decided to 
study the effect of this inhibitor in the presence or absence of chemotherapeutic drugs on 
apoptotic protein expression. 
Methods: BT20, BT549, and MB468 breast cancer cell lines were cultured in specific culture 
medium at 37oC and 5% CO2, and when cells reached 80% confluency in the culture medium, 
cells were separated with trypsin and washed with PBS. Cells were treated with 1 μg/ml 
IRAK1/4 inhibitor at different times as well as 1 μg/ml methotrexate and topotecan alone and in 
combination with IRAK1/4 inhibitor. Total RNA was extracted with RNA Extraction Kit 
(Qiagen). The cDNA was synthesized using the cDNA synthesis kit. Expression of  P53, Bcl-2, 
Bax and GALNT14 genes was evaluated by Real-Time PCR and results were reported as an 
internal reference to actin gene. The results were analyzed and reported using SPSS 22 
software. 
Results: RT-qPCR results showed that administration of IRAK inhibitor increased the 
expression of P53 in all three cell lines treated with methotrexate and topotecan. IRAK inhibitor 
increased the efficacy of methotrexate and topotecan on p53 gene expression. The effect of 
   
IRAKi in combination with Met or Top on GALNT14 gene expression was significantly higher 
than treated drugs alone. Gene Expression of  Bax in MB468 cell line treated with methotrexate 
and all treated cell lines treated with topotecan as well as cells treated with the combination of 
these drugs with IRAK inhibitor were significantly different compared to control group. The 
expression level of Bcl-2 gene was significantly increased in MB468 cell line treated with 
topotecan and IRAKi + Met but decreased in other groups compared to the control group.  
Conclusion: In the present study, it was found that the IRAK inhibitor increased the efficacy of 
methotrexate and topotecan on P53 gene expression, thereby inducing apoptosis. The IRAK 
inhibitor in combination with topotecan and methotrexate reduced Bcl-2 gene expression and 
increased Bax expression and increased Bax/Bcl-2 ratio, which promotes apoptotic pathways. 
GALNT14 gene expression was significantly higher in the IRAK inhibitor in combination with 
topotecan and methotrexate than the treated group with mentioned drugs alone. 
Key words: Breast cancer, drug resistance, methotrexate, topotecan, apoptosis
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